Sir,
The recently conducted analysis of methicillin-resistant Staphylococcus aureus (MRSA) ST398 and methicillin-susceptible S. aureus (MSSA) ST9 isolates of human origin from Spain, and MRSA ST9 isolates from swine in China, revealed the presence of multiresistance gene clusters, which are most likely of enterococcal origin. 1 -4 To date, two types of enterococcal-like multiresistance gene clusters have been identified in S. aureus. 1 -3 Both clusters harbour the novel resistance genes lsa(E) (pleuromutilin/lincosamide/streptogramin A resistance) 5 and spw (spectinomycin resistance), 6 and the resistance genes aadE (streptomycin resistance) and lnu(B) (lincosamide resistance). 1 -3 In addition, the cluster identified on plasmid pV7037 from porcine MRSA ST9 carries an aacA-aphD gene (gentamicin/kanamycin/tobramycin resistance) and an erm(B) gene (macrolide/lincosamide/streptogramin B resistance).
2,3 Several spectinomycin-resistant and pleuromutilin-resistant MRSA isolates from various origins and geographical locations have subsequently been found to harbour lsa(E) and spw. 5, 6 The aims of the present study were: (i) to investigate the genotypic relationships of these spectinomycin-resistant and pleuromutilinresistant MRSA isolates; (ii) to gain insight into the genetic environment of the lsa(E) and spw genes; and (iii) to determine whether these two genes form part of a multiresistance gene cluster.
Eleven clonal complex (CC) 9 MRSA isolated from frozen or chilled chicken carcasses (n¼ 8) and pig carcasses (n¼ 2) obtained from five different wet markets and a supermarket in Hong Kong, and from a butcher working at a sixth wet market, were included in this study. An MRSA CC398 isolate of a nasally colonized human patient in a German hospital was also included in the study (Table 1) . SCCmec, spa and dru typing was performed on all isolates as previously described. 7 The isolates were also analysed with an S. aureus-specific DNA microarray (StaphyType, Alere, Jena, Germany). 8 The 12 isolates were screened for the lsa(E), lnu(B), spw, aadE, erm(B) and aacA-aphD resistance genes using specific PCR assays. 5 -7 To observe more subtle variations between the isolates that could not be detected with the sequence-based typing methods, PFGE using the ApaI enzyme was conducted on the CC9 isolates as previously described. 7 All CC9 isolates had the same atypical/truncated SCCmec type V and apart from one isolate were spa type t899 ( Table 1 ). Eight of the 11 CC9 isolates were dru type dt12w, with the remaining three isolates dt12y, dt11by or dt10ca. In contrast, the CC398 isolate harboured an SCCmec type V and was spa type t011 and dru type dt11a. Five resistance phenotypes and four resistance genotypes were detected among the CC9 isolates, all of which were considered to be multiresistant due to their resistance to three or more classes of antimicrobial agents. 9 The four chicken CC9 isolates from wet market 2 exhibited indistinguishable or very similar PFGE patterns (A, A1 and A2). The porcine CC9 isolate from wet market 4 and the chicken CC9-t899 isolate from wet market 3 had closely related PFGE patterns (B and B1). The remaining five CC9 isolates had individual PFGE patterns (C, D, E, F and G).
To analyse the 12 isolates for the presence of the previously described multiresistance gene clusters, 10 overlapping PCR assays were used as previously described. 2 Four PCRs covered about 5 kb downstream of the lsa(E) gene and included the resistance gene lnu(B). The remaining six PCRs covered 10 kb upstream of lsa(E) and included the resistance genes spw, aadE, erm(B) and aacA-aphD. The PCR mapping showed that all CC9 isolates were positive in PCR4-PCR8 including the resistance genes aadE, spw, lsa(E) and lnu(B). The CC398 isolate, although positive in PCR4 -PCR7, was negative in PCR8.
Whole-genome sequencing was performed on all isolates. First, the whole-genome shotgun library of each isolate was constructed and sequenced using the Illumina HiSeq 2000 platform (Berry Genomics Company, Beijing, China). Second, a de novo assembly for the multiresistance gene cluster-carrying contig was conducted using CLC Genomics Workbench 5.5 (CLC Bio, Aarhus, Denmark). The sequence was then compared with the nucleotide sequences deposited in the National Center for Biotechnology Information (NCBI) database using the BLASTn function. Sequence analysis was conducted using the ORF Finder and the BLASTp functions at NCBI. For each isolate, multiresistance gene cluster-carrying contigs ranging in size between 9613 bp and 9690 bp were obtained. They comprised the region from the aadE gene to downstream of lnu(B). A comparison with the 17577 bp sequence of the cluster located on the multiresistance plasmid pV7037 (GenBank accession number JX560992) revealed a single nucleotide exchange (A C) in the MRSA CC398 isolate at position 9474 in the non-coding region between spw and orf4. An additional nucleotide exchange (A G), which, however, did not change the amino acid sequence, was seen in all 12 isolates at position 10071 within orf4. All CC9 isolates carried a transposase gene downstream of the gene lnu(B). The CC398 isolate exhibited at this position two genes coding for a resolvase and a nucleotidyltransferase with greatest amino acid identities of 99.5% and 100%, respectively, with the corresponding proteins from Enterococcus faecium Aus0085 plasmid p3 (GenBank accession number NC_021988.1). In all cases, the repeatedly negative results of conjugation, protoplast transformation and electrotransformation experiments suggested that the cluster was located in the chromosomal DNA, as previously seen for the majority of the Chinese porcine MRSA CC9 isolates and the Spanish MRSA ST398 and MSSA ST9 isolates of human origin.
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In conclusion, a large part of the pV7037-associated multiresistance gene cluster, including the novel resistance genes lsa(E) and spw, was identified in MRSA CC9 isolated from different food samples and a butcher in Hong Kong as well as from a single MRSA CC398 of human origin in Germany. These and previous observations suggest that a multiresistance gene cluster, closely related to the one that has recently been detected in enterococci of human and porcine origin, 4 has been acquired by MRSA/MSSA CC9 and CC398 several times on different occasions in Europe and Asia.
